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7UDQVSRUW5HVHDUFK$UHQD±(XURSH
'ULYLQJ6XSSRUWIRU&LW\9HKLFOHV
*LDQIUDQFR%XU]LRD0DXUL]LR0LJOLHWWDD
D&HQWUR5LFHUFKH),$76WUDGD7RULQR2UEDVVDQR72,WDO\


$EVWUDFW
0RYLQJ LQVLGH D FRQJHVWHG WUDIILF LV D YHU\ VWUHVVIXO VFHQDULR IRU WKH GULYHU 7KH SDSHU ZLOO DGGUHVV WKH SRVVLEOH
VXSSRUW WKH YHKLFOH FRXOG RIIHU WR WKH GULYHU LQ VXFK D VFHQDULR 7KHVH DGYDQFHG FLW\ YHKLFOHV LQWURGXFHV GULYHU
DVVLVWDQFH VROXWLRQV VXFK DV ,6$ ,QWHOOLJHQW 6SHHG $GDSWDWLRQ ODWHUDO FRQWURO DXWRPDWLF VWRS	JR SDUNLQJ
DVVLVWDQFHFROOLVLRQDYRLGDQFHHWF7KDQNVWRDOLQNZLWKWKHLQIUDVWUXFWXUHWKHVHYHKLFOHVFRXOGFRQWULEXWHWRDPRUH
UDWLRQDOXVHRIXUEDQURDGQHWZRUNZLWKOHVVFRQJHVWLRQDQGSROOXWLRQVDIHUGULYLQJDKLJKHUTXDOLW\RIOLYLQJDQGDQ
HQKDQFHGLQWHJUDWLRQZLWKVSDWLDOGHYHORSPHQW

7KH SDSHU ZLOO GHVFULEH VXFK YHKLFOHV VWDUWLQJ IURP ZKDW LV DOUHDG\ DYDLODEOH LQ WKH PDUNHW DQG ZKDW KDV EHHQ
GHYHORSHG LQVLGH LQQRYDWLYH (XURSHDQ UHVHDUFK 3URMHFWV OLNH ),'(86 IRU IUHLJKW GHOLYHU\ DQG &LW\0RELO IRU
SDVVHQJHUWUDQVSRUW

3XEOLVKHGE\(OVHYLHU/WG6HOHFWLRQDQGSHHUUHYLHZXQGHUUHVSRQVLELOLW\RI75$

.H\ZRUGVDGYDQFHGGULYHUDVVLVWDQFHV\VWHPVXUEDQPRELOLW\URDGVDIHW\

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,QWURGXFWLRQ
7KHFDUKDVFKDQJHGDORWIURPWKHEHJLQQLQJRIODVWFHQWXU\WRQRZ%XWLQVRPHDVSHFWLWLVWKHVDPH
IRUH[DPSOHLQWKHZD\ZHFRQWUROLWWKHVSHHGLVFRQWUROOHGE\WKHGULYHUIRRWWKHGLUHFWLRQFRQWUROWKDW
KDVWREHYHU\SUHFLVHE\KLVKHUKDQGV
'ULYLQJ D YHKLFOH LW LV D SOHDVXUH QRZ EXW VRPHWLPHV LW LV D ERULQJ WDVN ZLWK DFFLGHQW ULVN GXH WR
IDWLJXHRULQDWWHQWLRQ
)LUVW WKH VFLHQFH ILFWLRQDQG WKHQ WKH UHVHDUFKEHJDQ WR LPDJLQHDQG WR UHDOL]HDXWRQRPRXVYHKLFOHV
DEOHWRUHSODFHFRPSOHWHO\WR WKHGULYHULQWKHYHKLFOHFRQWURO7ZHQW\\HDUVDJRWKLVZDVFRQVLGHUHGDQ
LQWHUHVWLQJDSSURDFKDQGD(XURSHDQFDUFRPSDQ\FODLPWRZRUNQRWZLWKRXWDSLQFKRISUHVXPSWLRQWR
HOLPLQDWH IURP LWV YHKLFOHV WKH ODVW GHIHFWLYH FRPSRQHQW UHPDLQHG WKH GULYHU $IWHU WZHQW\ \HDUV WKLV
REMHFWLYHKDVQRWEHHQUHDFKHGEXWWKHUHVHDUFKKDVKRZHYHUDOORZHGDVHULHVRILQWHUHVWLQJGHYHORSPHQWV
WKDWPDNHHDVLHUWKHGULYHUWDVN7RGD\WKHWUHQGVLVGLIIHUHQWWKHGULYHUVKRXOGUHPDLQWRWKHFRQWURORI
WKH YHKLFOH WKHGULYLQJ DVVLVWDQFH V\VWHPV VXSSRUWV KLPKHU IURP WHGLRXV WDVNV IRU H[DPSOHGULYLQJ LQ
FRQJHVWHGWUDIILFRUWRLQWHUYHQHLQFDVHRIPLVWDNHVRUGLVWUDFWLRQV%XWWKHGULYHULVDOZD\VFRQWUROOLQJ
WKHYHKLFOH



1RPHQFODWXUH

$ UDGLXVRI
% SRVLWLRQRI
& IXUWKHUQRPHQFODWXUHFRQWLQXHVGRZQWKHSDJHLQVLGHWKHWH[WER[

'ULYLQJ$VVLVWDQFH6\VWHPV
$XWRQRPRXVGULYLQJVWLOOUHPDLQVDUHVHDUFKREMHFWLYHEXWPDQ\VROXWLRQVKDYHEHHQGHYHORSHGDQGDUH
DYDLODEOH RQ WKHPDUNHW WR KHOS WKH GULYHU LQ WKH YHKLFOH FRQWURO RU H[HFXWLQJ VSHFLILF 7\SLFDO GULYHU
VXSSRUWVDUHGHVFULEHGEHORZ
9HKLFOHVSHHGFRQWURO
6ROXWLRQV WRNHHSFRQVWDQW WKHVSHHGRI WKHYHKLFOH &UXLVH&RQWURODUHDYDLODEOH IRUPDQ\\HDUVRQ
WKH PDUNHW RIWHQ DV VWDQGDUG HTXLSPHQW  %XW WKHVH GHYLFHV PDLQWDLQ VLPSO\ WKH VSHHG SODQQHG
LQGHSHQGHQWO\IURPWKHURDGJHRPHWU\DQGIURPWKHWUDIILFGULYHUKDVWRLQWHUYHQHDQ\WLPHWKHVLWXDWLRQ
UHTXLUHVDVSHHGFKDQJH IRUH[DPSOHDSSURDFKLQJDFXUYHRUDVORZHUYHKLFOH LQ IURQW :LWK$GDSWLYH
&UXLVH&RQWURO WKHYHKLFOHDGDSWV WKH VSHHGRI WKHYHKLFOH FRQVLGHULQJ WKH WUDIILFDURXQG WKDQNV WR WKH
LQIRUPDWLRQ VXSSOLHG IURPD UDGDU LQVWDOOHG IURQWDOO\RQ WKHYHKLFOH  ,QFDVHRID VORZHUYHKLFOH LQ WKH
VDPH URDG ODQH WKH V\VWHP VORZV GRZQ DQG NHHSV DQ DGHTXDWH VDIHW\ GLVWDQFH IURP LW  ,I WKH GULYHU
FKDQJHVODQHIRUH[DPSOHWRRYHUWDNHWKHVORZYHKLFOHWKHV\VWHPDXWRPDWLFDOO\DFFHOHUDWHVWRWKHVHWWOHG
VSHHG8VLQJWKHVDWHOOLWHORFDOL]DWLRQDQGSUHFLVHGLJLWDOURDGPDSVWKHV\VWHPDOVRFDQDGDSWWKHVSHHG
RIWKHYHKLFOHWRWKHURDGJHRPHWU\VORZLQJGRZQLQSUHVHQFHRIFXUYHVRUZKLOHOHDYLQJKLJKZD\V7KH
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GULYHUKDVWRNHHSWKHODWHUDOFRQWURORIWKHYHKLFOHDQGWRPDQDJHLQWHUYHQLQJRQWKHEUDNHDQ\DEQRUPDO
VLWXDWLRQ
/DWHUDO&RQWURO

&RQWUROOLQJWKHODWHUDOSRVLWLRQRIWKHYHKLFOHNHHSLQJLWLQVLGHWKH
ODQH LV D FRQWLQXRXV WDVN IRU WKH GULYHU 0LQLPDO GLVWUDFWLRQ RU
GURZVLQHVVFRXOGSURGXFHLPPHGLDWHULVNRIDFFLGHQWV7KH'ULYLQJ
$GYLVRU D VROXWLRQ DYDLODEOH RQ WKH /DQFLD 'HOWD KDV D YLGHR
FDPHUDWKDWUHFRJQLVHVWKHYHKLFOHSRVLWLRQLQWKHODQH$ZDUQLQJLV
LVVXHG LQ FDVH WKH YHKLFOH LV DSSURDFKLQJ WKH ODQH ERUGHU
XQLQWHQWLRQDOO\LHZLWKRXWWKHDFWLYDWLRQRIWKHLQGLFDWRUOLJKWV7KH
ZDUQLQJVLJQDO LV D VPDOO WRUTXHRQ WKH VWHHULQJZKHHO LQ WKH ULJKW
GLUHFWLRQWRNHHSWKHYHKLFOHLQVLGHWKHODQH

7KLV VROXWLRQ ZLOO QRW DYRLG WKH WDVN WR WKH GULYHU LV MXVW D
ZDUQLQJLQFDVHRIGULYHUPLVWDNH7RDYRLGDPLVXVHRIWKHV\VWHP
WKH V\VWHP GHWHFW LI WKH GULYHU LV OHDYLQJ KLVKHU KDQGV IURP WKH
VWHHULQJZKHHOLVVXLQJDQDFRXVWLFDODUP

,Q D PRUH FRQWUROOHG
HQYLURQPHQW OLNH LQVLGH GHGLFDWHG
DQGHTXLSSHGODQHVLWLVSRVVLEOHWR
FRQWURO DXWRPDWLFDOO\ WKH YHKLFOH
DQG WR NHHS LW SUHFLVHO\ LQVLGH WKH
ODQH7KHILJXUHVKRZVWKHODQHPDUNHUVXVHGIRUWKHDXWRPDWLFODWHUDO
FRQWURORIWKH&,9,6,ULVEXVEXV7KHGULYHULVVWLOOIRUVDIHW\UHDVRQRQ
WKHGULYHU VHDW EXW WKHSUHFLVH ODWHUDO FRQWURO DOORZV WR UHGXFH WKH ODQH
ZLGWKDQGWRKDYHDEHWWHUSRVLWLRQLQJDWWKHEXVVWRSV



0DQRHXYULQJVXSSRUW
7KDQNV WR WKH DXWRPDWLF
FRQWURORIWKHVWHHULQJZKHHO LW
LVSRVVLEOHWRKHOSWKHGULYHULQ
VSHFLILF PDQRHXYUHV  $Q
H[DPSOH WKDW LVEHFRPLQJYHU\
GLIIXVHG RQ WKH PDUNHW LV
SDUNLQJ DVVLVWDQFH RU VHPL
DXWRPDWLF SDUNLQJ  $ VHQVRU
XOWUDVRXQGV RU UDGDUPHDVXUHV
WKHVSDFHEHWZHHQ WKHYHKLFOHV
SDUNHG DQG ZKHQ WKLV LV ELJ
)LJ$XWRPDWLF3DUNLQJ
)LJ/DQHZDUQLQJZLWKDFWLYHWRUTXH
)LJ/DQHPDUNHUIRUEXVFRQWURO
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HQRXJK WR SHUIRUP WKH PDQRHXYUH LQIRUPV WKH GULYHU DQG DGYLVHV KLP DERXW PDQRHXYUH WR SHUIRUP
ZKHUHWRVWRSZKHQWRLQWURGXFHWKHUHYHUVHJHDU«7KHVWHHULQJZKHHOLVDXWRPDWLFDOO\FRQWUROOHG
WKHGULYHUFRQWUROVDFFHOHUDWRUDQGEUDNHDQGKDVWRSD\DWWHQWLRQWRPRYLQJREVWDFOHV,QWKHILJXUHWKH
DYDLODEOHV\VWHPRQWKH/DQFLD'HOWD0DJLF3DUNLQJ


,Q D VLPLODU ZD\ RWKHU PDQRHXYUHV FRXOG EH VXSSRUWHG DQG IDFLOLWDWHG  ,Q WKH (XURSHDQ SURMHFW
),'(86 ,QQRYDWLYH )UHLJKW
'HOLYHU\ LQ (XURSHDQ 8UEDQ
6SDFHV ,9(&2 KDV UHDOL]HG D
FRPPHUFLDO YHKLFOH HTXLSSHG
ZLWK D VROXWLRQ  FDOOHG 5HYHUVH
'ULYLQJ $VVLVWDQFH WKH V\VWHP
PHPRUL]HVODVWWUDYHOOHGURDGDQG
KHOSV WKH GULYHU WR PRYH LQ
UHVHUYH IROORZLQJ H[DFWO\ WKH
VDPH SDWK )LJXUH   7KLV
VROXWLRQLVIRUH[DPSOHXVHIXOLQ
KLVWRULFDO WRZQ ZKHUH WKHUH DUH
VPDOOURDGVZKHUHLWLVLPSRVVLEOH
WRGRD8WXUQ


'ULYHU$VVLVWDQFHLQ8UEDQ6FHQDULR2EVWDFOHGHWHFWLRQ
,QRUGHUWRDYRLGFROOLVLRQVZLWKRWKHUREMHFWVZKLFKVXUURXQGWKHFLW\YHKLFOHWKHVXUURXQGLQJVKRXOGEH
REVHUYHG FRQWLQXRXVO\ GXULQJ WKH GULYLQJ 7KH XUEDQ HQYLURQPHQW LV FKDUDFWHUL]HG E\ WKH SUHVHQFH RI
GLIIHUHQW NLQGRI REMHFWV VXFK DVRWKHU URDGXVHUV YHKLFOHV SHGHVWULDQV ELF\FOHV VWDWLRQDU\REVWDFOHV
HWF«DQGLQIUDVWUXFWXUHVJXDUGUDLOVZDOOVURDGVLJQV«
&RUUHVSRQGLQJO\ WKH REVWDFOH GHWHFWLRQ VXEV\VWHP KDV WKH WDVN RI VFDQQLQJ WKH DUHD VXUURXQGLQJ WKH
YHKLFOH LQ SDUWLFXODU WKH DUHD LQ IURQW RI LW LQ RUGHU WR UHFRQVWUXFW WKH VFHQDULR RI IL[HG DQG PRYLQJ
REMHFWVLQZKLFKWKHYHKLFOHLVGULYLQJ
7KHPDLQSXUSRVHVRIWKLVVXEV\VWHPDUHWKHQ
x ORFDOL]LQJREMHFWV
x WUDFNLQJWKHLUVSHHGDQGWUDMHFWRU\LIPRYLQJ
x GHWHUPLQLQJ LI WKHVH REMHFWV FRXOG FURVV WKH YHKLFOH WUDMHFWRU\ RU FRXOG EHFRPH SRWHQWLDOO\
GDQJHURXV
x SRVVLEO\UHFRJQL]LQJWKHREMHFWFODVVFDUSHGHVWULDQPRWRUF\FOH«
7KLVLQIRUPDWLRQPXVWEHREYLRXVO\PDGHDYDLODEOHLQUHDOWLPHWRDOORZWKHFRQWUROVXSHUYLVRUDOJRULWKP
WRVXJJHVWVXSSRUWWKHEHVWDYRLGDQFHPDQRHXYUHLQDVDIHDQGFRPIRUWDEOHZD\
%HVLGHVWKHPD[LPXPLQWULQVLFSUHFLVLRQSURYLGHGE\VHQVRUVWKHWUDGHRIILVEHWZHHQWKHDFFXUDF\RIWKH
LQIRUPDWLRQZKLFKWKHGDWDSURFHVVLQJXQLWVXEV\VWHPFDQUHDFKDQGWKHGHOD\LQWURGXFHGE\WKHZKROH
GHWHFWLRQHODERUDWLRQWUDQVPLVVLRQSURFHVV

)LJ5HYHUVH'ULYLQJ$VVLVWDQFH
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0DLQIHDWXUHVRIWKHVXEV\VWHPVKRXOGEH
x DFFXUDF\RIPHDVXUHV
x UHDOWLPHEHKDYLRXU
x UHOLDELOLW\LQORZYLVLELOLW\VLWXDWLRQVQLJKWKHDY\UDLQIRJ«
x VDIHW\DQGGULYLQJFRPIRUW
%HLQJWKHXUEDQWUDIILFFKDUDFWHUL]HGE\DUHODWLYHO\ORZVSHHGW\SLFDOO\.PKPD[LPXP.PK
WKHVWDWHRIWKHDUWRIDXWRPRWLYHREVWDFOHGHWHFWLRQVHQVRUVFRXOGJXDUDQWHHPRVWRIWKHVHUHTXLUHPHQWV
&RQVLGHULQJWKHXUEDQVFHQDULRFKDUDFWHULVWLFVIRUZKLFKWKLVNLQGRIYHKLFOHDUHGHVLJQHGVHQVRU¶VEDVLF
IHDWXUHVFDQEHRXWOLQHGDVIROORZLQJ
x ILHOGRIYLHZ
x DQJXODUUHVROXWLRQ
x GLVWDQFHDFFXUDF\§FP
x UDQJHP
x +LVSHHGLQWHUIDFLQJ
x 5HIUHVKUDWHEHWZHHQ+]DQG+]
x 'LPHQVLRQVVXLWDEOHIRUWKHLQVWDOODWLRQRQWKHIURQWEXPSHU
$WWKHPRPHQWODVHUVFDQQHUVUHVXOWWKHPRVWVXLWDEOHFKRLFHIRUWKLVDSSOLFDWLRQHYHQLIVRPHGUDZEDFNV
PXVWEHFRQVLGHUHGHJ ODVHUDWWHQXDWLRQGXH WRIRJRUKHDY\UDLQ2Q WKHRWKHUVLGH UDGDU WHFKQRORJ\
FDQ¶WJXDUDQWHHWKHDFFXUDF\UHTXLUHGIRUDXUEDQVFHQDULREXWLW¶VPRUHHIILFLHQWLQFDVHRIEDGZHDWKHU
FRQGLWLRQV
2EMHFWGHWHFWLRQLVFODVVLILHGLQWRWZRFDWHJRULHVREVWDFOHGHWHFWLRQLQHJRODQHDQGYHKLFOHGHWHFWLRQDW
LQWHUVHFWLRQV
2EMHFWV ZKLFK DUH ORFDWHG GLUHFWO\ LQ WKH HJR ODQH RU EHVLGH LW DQG ZLOO FXW LQWR WKH HJR ODQH DUH
FRQVLGHUHG %HFDXVH WKHVH REMHFWV FDQ LQIOXHQFH WKH GULYLQJ FRXUVH WKH\ DUH GHILQHG DV REVWDFOHV QR
PDWWHUWKH\DUHPRYLQJRUVWDQGLQJVWLOO
7KHGHVLUHGGHWHFWLRQUDQJHRIREVWDFOHVLQWKHHJRODQHFDQEHFDOFXODWHGWR
DYWYGG U ðu         
ZLWK G GHWHFWLRQUDQJH
G GLVWDQFHWRREVWDFOHZKHQVWRSSHG
Y YHKLFOHVSHHG
WU V\VWHPUHDFWLRQWLPHLWLVDVVXPHGDVV
D GHFHOHUDWLRQPVðIRUFRPIRUWUHDVRQ
7KHRSWLPDOPD[LPXPGULYLQJVSHHGRI&LW\9HKLFOHLVFRQVLGHUHGWREHNPKPV%\VHWWLQJ
WKHGLVWDQFHGWRWKHREVWDFOHDWDVWRSWRPWKHGHWHFWLRQUDQJHLVP$WYHU\ORZVSHHGUDQJH
HJGULYLQJRQDVPDOOFXUYH WKHREVWDFOHVKDYH WREHGHWHFWHG LQDGLVWDQFHRIPDW WKHVSHHGRI
PVDQGLQDVWRSSLQJGLVWDQFHRIP,QFRQFOXVLRQWKHGHWHFWLRQUDQJHRIREVWDFOHVKRXOGEHDWOHDVW
P
,Q WKH ORQJGHWHFWLRQUDQJHDQRSHQLQJDQJOHRI LV VXIILFLHQW ,W LVDQRUPDOSDUDPHWHURI WRGD\¶V
DYDLODEOHORQJUDQJHUDGDU
7KHKLJKHVWUHTXLUHPHQWRQWKHRSHQLQJDQJOHRFFXUVZKLOHGULYLQJLQFXUYHVZLWKVPDOOUDGLL)RUVDIHW\
UHDVRQVYHKLFOHVKRXOGEHDEOHWRGHWHFWSHGHVWULDQVZKLFKDUHVWDQGLQJQH[WWRWKHGULYLQJODQHLQDWOHDVW
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RQHPHWUH7KLVVLWXDWLRQLVVKRZQLQȈĳȐȜȝĮȉȠĮȡȤİȓȠʌȡȠȑȜİȣıȘȢĲȘȢĮȞĮĳȠȡȐȢįİȞȕȡȑșȘțİ7KH
UHGSRLQWUHSUHVHQWVWKHSHGHVWULDQ)URPWKHFDOFXODWLRQWKHRSHQLQJDQJOHĮLV,QFRQFOXVLRQWKH
RSHQLQJDQJOHLQVKRUWUDQJHVKRXOGEH

P
Į
P
P
P

)LJ2SHQLQJDQJOHRIWKHREVWDFOHGHWHFWLRQ
7KH &LW\ 9HKLFOH PXVW EH DEOH WR GHWHFW DOO YHKLFOHV ZLWKLQ WKH QHFHVVDU\ UDQJH DW LQWHUVHFWLRQV 7KH
QHFHVVDU\UHTXLUHPHQWRQWKHGHWHFWLRQUDQJHLVVLPLODUWRDQLQWHUVHFWLRQDVVLVWDQFHV\VWHP
7KHQHFHVVDU\WLPHWRFURVVWKHLQWHUVHFWLRQFDQEHFDOFXODWHGIURP
ð FWDV           
ZLWK VPZLGWKRIODQHVSOXVWKHYHKLFOHOHQJWK
DDFFHOHUDWLRQPVðIRUWKHFRPIRUWUHDVRQ
WFWLPHQHHGHGWRFURVVLQWHUVHFWLRQ

)RU WKH JLYHQ YDOXHV WKH WLPH QHHGHG WR FURVV WKH LQWHUVHFWLRQ LV V 7R JXDUDQWHH WKH LQWHUVHFWLRQ
VDIHW\WKHGHWHFWLRQUDQJHRIYHKLFOHVRQVLGHDUPVVKRXOGEHDWOHDVW

PWYG   u        
ZLWK YGULYLQJVSHHGRIRWKHUYHKLFOHVWDNLQJWKHSHUPLWWHGPD[LPXPYDOXHNPK
WWLPHJDSWDNLQJVDVVDIHW\IDFWRU

:KHQWKHVXEMHFWYHKLFOHQHHGVWRWXUQDWDQLQWHUVHFWLRQWKHVLWXDWLRQLVGLIIHUHQWWRWKHFURVVLQJRIWKH
LQWHUVHFWLRQ7RNHHS WKH VLWXDWLRQVDIH WKH WLPH IRU WKHHJRYHKLFOH WR WXUQRIIDQG UHDFK WKH VSHHGRI
NPKVKRXOGEHFRQVLGHUHG,WLVRQO\VDIHLIWKHUHLVQRVSHHGGLIIHUHQFHEHWZHHQWKHYHKLFOHV
PDYW             
ZLWK WWWLPHIRUWXUQLQJRII
7KHPLQLPXPGHWHFWLRQUDQJHVKRXOGEH
PWDWYG W ðð  uuu     
ZLWK WWLPHJDSWDNLQJVDVVDIHW\IDFWRU
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,Q FRQFOXVLRQ WKHPLQLPXPGHWHFWLRQ UDQJHRI RWKHU YHKLFOH LQ WKH FRQFHSW ³VWRS DQG ORRN´ VKRXOGEH
PDQGWKHRSHQLQJDQJOHVKRXOGEH
7R VXSSRUW WKH GULYHU LQ WKH LQWHUVHFWLRQ WKH &LW\9HKLFOH VKRXOG EH FRQWLQXRXVO\ DVVHVVLQJ WKH WUDIILF
FRQGLWLRQDQGVXJJHVW WR WKHGULYHU WRSDVV WKH LQWHUVHFWLRQZLWKRXW VWRSSLQJ LI WKH LQWHUVHFWLRQ LV IUHH
'XHWRWKHSRVVLEOHVLJKWRFFOXVLRQE\KRXVHVWUHHVDQGRWKHUYHKLFOHVLQWKHFLW\WKLVIXQFWLRQFDQRQO\
EHUHDOLVHGE\999HKLFOHWR9HKLFOHFRPPXQLFDWLRQ,QWKLVFRQFHSWDOOYHKLFOHVDW WKHLQWHUVHFWLRQ
KDYHWREHHTXLSSHGZLWK99$OWHUQDWLYHO\WKHLQWHUVHFWLRQKDVWREHPRQLWRUHGE\LQIUDVWUXFWXUHEDVHG
GHYLFHV DQG EH DEOH WR FRPPXQLFDWH ZLWK YHKLFOHV E\ PHDQV RI 9, 9HKLFOH WR ,QIUDVWUXFWXUH
&RPPXQLFDWLRQ
5HIHUULQJWRILJDFRPPXQLFDWLRQUDQJHRIPLVVXIILFLHQWIRUWKHVSHHGXSWRNPK









       
9HORFLW\>NPK@
&R
PP
XQ
LFD
WLR
Q5
DQ
JH
>P
@
VSRUWLYHGULYHUPVODWHQF\PVð
VSRUWLYHGULYHUPVODWHQF\PVð
GHIHQVLYHGULYHUPVODWHQF\PVð
GHIHQVLYHGULYHUPVODWHQF\PVð
GHQIHQVLYHGULYHUPVODWHQF\IXOOEUDNLQJ
GHQIHQVLYHGULYHUPVODWHQF\IXOOEUDNLQJ

)LJXUH'HVLUHGFRPPXQLFDWLRQUDQJHRI99
7KH IXQFWLRQDO GHVLJQ RI WKH VXEV\VWHP
LVLQIOXHQFHGE\WKHSURFHVVLQJUHVRXUFHV
ZKLFK WKH SURJUDPPDEOH '63 RU &
LQWHJUDWHGRQERDUGWKHVHQVRULISUHVHQW
FDQSURYLGHLIWKHVHQVRUGDWDRXWSXWDUH
UDZ PHDVXUHV WKH PRVW SDUW RI WKH
VFHQDULR UHFRQVWUXFWLRQ SURFHVVPXVW EH
FDUULHG RXW E\ WKH GDWD SURFHVVLQJ XQLW
ZKLFK KDV WR EH HTXLSSHG ZLWK SURSHU
FRPSXWLQJUHVRXUFHV
7KH WDVN RI WKH '63 LV WR SURFHVV GDWD
DFTXLUHG E\ VHQVRUV HJ ELQDU\
FRRUGLQDWHV RI REMHFWV FRQWRXU LQ RUGHU
WR SURYLGH LQ RXWSXW WKH UHTXLUHG
LQIRUPDWLRQ DV DERYH PHQWLRQHG
EDVLFDOO\ REMHFW SRVLWLRQ WUDMHFWRU\ VSHHG DQG VKDSH IRU D SRVVLEOH REVWDFOH DYRLGDQFH PDQRHXYUH
2EYLRXVO\WKHFRPSXWDWLRQDOZRUNIXUWKHULQFUHDVHVLIGDWDIXVLRQEHWZHHQGLIIHUHQWVHQVRUVLVUHTXLUHG
0XOWLOD\HU/DVHU
/5655DGDU
0RQR
6WHUHRFDPHUD
'63
'63
6HQVRU
)XVLRQ8QLW
&ROOLVLRQ
$YRLGDQFH
0RGXOH
/LVWRIGHWHFWHGREMHFWV
HDFKSURYLGHGZLWK
 SRVLWLRQ
 UHODWLYHVSHHG
 FODVV
3ODQQHG
WUDMHFWRU\7UDMHFWRU\
SODQQHU
6WRSSLQJ
GLVWDQFH
)URQWVHQVRUV
ZLWKRQERDUG
SURFHVVLQJ
(YDVLRQ
PDQRHXYUH
WUDMHFWRU\
$GYDQFHG
&ROOLVLRQ
$YRLGDQFH
0RGXOH
8OWUDVRQLF
6HQVRU
8QLW
5HDUVHQVRUV )LJ&ROOLVLRQGHWHFWLRQVXEV\VWHP
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,QXUEDQVFHQDULRSDUNLQJEDFNXSPDQRHXYUHVDW ORZVSHHGDOVRUHTXLUHVKRUWUDQJHREVWDFOHGHWHFWLRQ
IXQFWLRQV IRU WKLV SXUSRVH FDPHUDEDVHG V\VWHPV RU XOWUDVRXQG VHQVRUV FRXOG EH XVHG WR GHWHFW VKRUW
UDQJHREVWDFOHVSODFHGLQIURQWRUWRWKHUHDURIWKHYHKLFOH
$VROXWLRQIRUXUEDQPRELOLW\WKH&LW\0RELOSURMHFW
$XWRPDWLF WUDQVSRUWDWLRQ V\VWHPV DUH DOUHDG\ DYDLODEOH DQG RSHUDWLQJ LQ FRQWUROOHG HQYLURQPHQW 6RPH
XQGHUJURXQGQHWZRUNOLNHLQ/\RQDQG7XULQDUHEDVHGRQ
VPDOO DXWRPDWLF YHKLFOHV 7KLV DSSURDFK KDV VHYHUDO
EHQHILWV KLJKHU WUDIILF GHPDQG FDQEH VDWLVILHG LQFUHDVLQJ
WKH WUDLQ IUHTXHQF\ LQVWHDGRI WKH WUDLQ OHQJWK ,Q WKLVZD\
DOVR WKH TXDOLW\ RI VHUYLFH LPSURYHV ORZHU ZDLWLQJ WLPH
ZKLOHVRPHFRVWVDUHUHGXFHGOHQJWKRIWKHWUDLQVWRSV
&LW\0RELOKDVH[WHQGHG WKLVFRQFHSW WRQHZVROXWLRQV WKDW
UHTXLUHDOLJKWHUDQGFKHDSHULQIUDVWUXFWXUH,QWKHILJXUHWKH
V\VWHP GHYHORSHG IRU SDVVHQJHU WUDQVIHU IURP SDUNLQJ WR
WKH7HUPLQDORIWKH+HDWKURZ$LUSRUWLQ/RQGRQ

$GYDQFHG&DU6KDULQJ
7KH SURMHFW &LW\0RELO KDV DOVR FRQVLGHUHG LI WKH VWDQGDUG
YHKLFOHVFRXOGEHSDUWRIQHZVROXWLRQVIRUXUEDQPRELOLW\RISHRSOH2QHRIWKHVROXWLRQDOUHDG\XVHGLV
WKH&DU6KDULQJ'HGLFDWHGSDUNLQJDUHD LQ WKH WRZQDUHGHGLFDWHGIRUD IOHHWRIYHKLFOHDYDLODEOH WRDOO
SHRSOHWKDWKDYHVXEVFULEHGVXFKVHUYLFH
7KHXVHU WDNHV D YHKLFOH LQRQHSDUNLQJ XVH LW DQG DW
WKH HQG KDV WR SXW LW DJDLQ LQ WKH VDPH SODFH 7KLV
LQWURGXFHV LQHIILFLHQFLHV LQ WKH YHKLFOH XVH VLQFH WKH
XVHUZLOONHHSWKHPXQWLOWKH\DUHDEOHWRFRPHEDFNWR
WKHSDUNLQJSODFH
$PRUH HIILFLHQW VROXWLRQ LV WR DOORZ WKH XVHU WR WDNH
WKHYHKLFOHLQRQHSDUNLQJDUHDDQGOHDYHLW LQDQRWKHU
RQH OLNH LW KDSSHQV LQ WKH ELNH VKDULQJ VHUYLFHV
9HKLFOH ZLOO EH ³RFFXSLHG´ RQO\ ZKHQ WKH\ PRYH
ZKHQWKH\DUHSDUNHGDUHDYDLODEOHIRURWKHUXVHUV
6LQFHDQRUPDO³PLVVLRQ´LQXUEDQDUHDVZLOOODVWWHQVRQPLQXWHVZKLOHWKHFDUUHPDLQVSDUNHGIRUKRXUV
LWLVFOHDUWKDWDUHODWLYHO\OLPLWHGQXPEHURIYHKLFOHVFRXOGVHUYHDODUJHQXPEHURIXVHUVZLWKWKHPRUH
HIILFLHQWVROXWLRQ
%XW LQ WKLV ZD\ VRPH SDUNLQJ DUHD ZLOO EHFRPH HPSW\ ZKLOH RWKHU FRPSOHWHO\ IXOO RI YHKLFOHV ,W LV
QHFHVVDU\ WR UHGLVWULEXWH WKHYHKLFOHV HDV\ WDVN IRU ELNHV YHU\ FRPSOH[ DQG FRVWO\ IRU FDUV%XW LI WKH
YHKLFOHDUHDEOHWRPRYHDXWRQRPRXVO\WKLV³UHGLVWULEXWLRQSUREOHP´EHFRPHVXVWDLQDEOH
,Q WKH ORQJ WHUPSHUVSHFWLYH&LW\PRELO LPDJHV DQ LQWHUPHGLDWH VROXWLRQ HFRQRPLFDOO\ DQG WHFKQLFDOO\
PRUHIHDVLEOHLQGHGLFDWHGODQHVDPDQXDOO\GULYHQYHKLFOH³WDNHV´YHKLFOHVIURPWKHSDUNLQJZKHUHWKH\
DUH LQ H[FHVV DQG OHDYHV WKHP ZKHUH DUH ODFNLQJ WKH YHKLFOHV IROORZ DXWRPDWLFDOO\ WKH ILUVW YHKLFOH
$XWRPDWLF3ODWRRQLQJ


)LJ3ODWRRQRI&LW\PRELOYHKLFOHVDORQJDGHGLFDWHGODQH
)LJ+HDWKURZDXWRPDWLFSDVVHQJHUWUDQVSRUW
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2UWD6DQ*LXOLRGHPRQVWUDWLRQ

5HFHQWO\ WKHSURWRW\SHVGHYHORSHG IURP WKH&HQWUR
5LFHUFKH ),$7 KDV EHHQ VKRZQ IRU D ZHHN LQ WKH
FHQWUDOVTXDUHRI2UWD6DQ*LXOLR7ZR3DQGDZHUH
DYDLODEOH WR WKH YLVLWRUV WKDW FRXOG JR RQERDUG DQG
JHW WKH H[SHULHQFH RI WKHVH $GYDQFHG &LW\ &DUV
7KHGHPRQVWUDWLRQKDGDFRQVLGHUDEOHVXFFHVVZLWK
KXQGUHGVRISHRSOHYLVLWLQJLWDQGH[SUHVVLQJDFURVV
RIWKHVXEPLWWHGTXHVWLRQQDLUHVWKHLUFRPPHQWVDQG
HYDOXDWLRQRQVXFKV\VWHP)LJXUH





+RZLWZRUNV
7KHVROXWLRQGHYHORSHGLQWKHSURMHFW&LW\0RELODQVZHUHGWRWZRPDLQ
UHTXLUHPHQWV

WRVXSSRUWWKHGULYHUPRYLQJLQVLGHXUEDQWUDIILF
WRIROORZDXWRPDWLFDOO\WKHSODWRRQRQGHGLFDWHGODQHV

,Q WKH ILJXUH  DQG  ZH VHH WKH PDLQ VHQVRUV XVHG IURP WKH
V\VWHP

YLGHRFDPHUDWRGHWHFWKRUL]RQWDOURDGVLJQVDQGODQHERUGHUV

 D ODVHU UDGDU IRU REVWDFOH GHWHFWLRQ WR VXSSRUW WKH GULYHU ZKHQ
GULYHQLQQRUPDOZD\RUWRVWRSWKHYHKLFOHZKHQPRYLQJLQSODWRRQ

,Q WKHGHGLFDWHG ODQHV DSSURSULDWH PDUNHUVªZLOO EHSRVLWLRQHG WRKDYH
VRPHDEVROXWHSRVLWLRQUHIHUHQFHVYHU\SUHFLVHZLWKUHVSHFWWRWKHURXWH
SODQQHGDQGPHPRUL]HG7KHODQHERUGHUVDUHQHHGHGRQO\ZKHQZKHUHDV
LV QHFHVVDU\ DKLJKSUHFLVLRQ LQ WKH ODWHUDO SRVLWLRQRI WKHYHKLFOH YHU\
VPDOOURDGV

7KH GHGLFDWHG ODQH FRXOG EH XVHG DOVR GXULQJ SDVVHQJHU WUDQVSRUWDWLRQ
HJ WR IDFLOLWDWH WKH PRELOLW\ RI LPSDLUHG DQG HOGHUO\ SHRSOH ,Q WKLV FDVH WKH YHKLFOH ZLOO PRYH LQ D
³VXSHUYLVHG´ DXWRPDWLFPRGH WKH GULYHU FRXOG WDNH EDFN YHKLFOH FRQWURO LPPHGLDWHO\ LI LW SHUFHLYHV D
SRWHQWLDOGDQJHURXVVLWXDWLRQ


)LJ)URQWDOFDPHUD
)LJ/DVHUUDGDU
)LJ2UWD6DQ*LXOLRGHPRQVWUDWLRQ
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&RQFOXVLRQV
6RPHFDUPDQXIDFWXUHUVKDYHUHFHQWO\UHFRQVLGHUHGWKHDXWRQRPRXVGULYLQJDVDSRVVLEOHVROXWLRQIRU
WKH IXWXUH URDG PRELOLW\  *HQHUDO 0RWRUV KDV UHFHQWO\ DQQRXQFHG WKDW WKH\ IRUHVHH LQ WKH  WKH
SRVVLELOLW\ WR LQWURGXFH VHPLDXWRPDWLF VROXWLRQV WR EHPDLQO\ XVHG RQ WKH KLJKZD\ DQG  IRU WKH
LQWURGXFWLRQRIWKHILUVWIXOO\DXWRPDWHGV\VWHPV
7KH FRPSOH[LW\ RI WKH URDG VFHQDULRV PDNHV GLIILFXOW WR EHOLHYH WKDW DXWRPDWLF VROXWLRQ FRXOG EH
DSSOLHG RXWVLGH GHGLFDWHG DQG SURWHFWHG LQIUDVWUXFWXUHV  7KH WHFKQRORJ\ RI WKH VHQVRUV DQG DUWLILFLDO
LQWHOOLJHQFHGLGHQRUPRXVSURJUHVVEXWDQDGHTXDWHO\UHOLDEOHDQGVDIHVROXWLRQ LVVWLOOQRW IHDVLEOH WKH
OHYHORIVDIHW\KDYHWREHDEVROXWHVLQFHDULVNRIKXPDQOLYHVLVFRQFHUQHGLQVLGHDQGRXWVLGHWKHYHKLFOH
,QWHUPHGLDWHVROXWLRQVFRSLORWVUHDG\WRLQWHUYHQHWRDYRLGDQDFFLGHQWRUWRKHOSWKHGULYHULQFDVHRI
GLVWUDFWLRQRUPLVWDNHDUHSRVVLEOHVRPHRIWKHPDUHDOUHDG\RQWKHPDUNHW7KHGLVWUDFWLRQLVQRZWKH
ILUVWDFFLGHQWFDXVDWLRQDQGDYRLGLQJLWRULWVFRQVHTXHQFHVZLOOSURGXFHHQRUPRXVEHQHILWIRUWKHVDIHW\
7KHUHLVWKHULVNWKDWWKHGULYHUZLOOEHFRPHXVHGWRWKHVHV\VWHPVJLYLQJWKHPWKHWRWDOFRQWURORIWKH
YHKLFOHDOVRZKHQWKLVLVQRWDSSURSULDWH7KH+0,+XPDQ0DFKLQH,QWHUIDFHEHWZHHQWKHYHKLFOHDQG
WKHGULYHUVKRXOGEHGHYHORSHG WRDYRLG WKLV WRHQVXUHDOZD\V WKDW WKHGULYHU LVFRQWUROOLQJ WKH WUDIILF
VXUURXQGLQJWKHYHKLFOH'ULYHUDWWHQWLRQWRJHWKHUZLWKDQLQWHOOLJHQWFRSLORWZLOOUHGXFHDOPRVWWR]HUR
WKHDFFLGHQWULVNGXHWRGULYHUPLVWDNH

5HIHUHQFHV

3URJHWWR&LW\0RELOKWWS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
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